Induction of ornithine decarboxylase in rat liver by phorbol ester is mediated by prostanoids from Kupffer cells.
Administration of phorbol 12-myristate 13-acetate (PMA) to rats in vivo resulted in the induction of ornithine decarboxylase activity in the liver which could be blocked by preinjection of indomethacin, a cyclooxygenase inhibitor. In vitro administration of PMA to primary cultures of rat parenchymal cells did not lead to an induction of ornithine decarboxylase activity. It was investigated to what extent non-parenchymal liver cells could play an intermediary role in the expression of the PMA effect on ornithine decarboxylase activity in parenchymal liver cells. Addition of conditioned medium from PMA-activated Kupffer cells to cultured parenchymal cells led to the induction of ornithine decarboxylase activity in parenchymal cells. This effect was not observed with conditioned medium from untreated Kupffer cells or from Kupffer cells treated with PMA plus indomethacin. Conditioned media from PMA-treated or untreated endothelial liver cells were ineffective in the induction of ornithine decarboxylase activity in parenchymal liver cells. Prostaglandin D2, the main eicosanoid produced by Kupffer cells, was able to stimulate the synthesis of ornithine decarboxylase in parenchymal liver cells (up to 40-fold) in a dose-dependent way. Prostaglandin (PG) D2 appeared to be a more potent inducer of ornithine decarboxylase activity in parenchymal cells than PGE1 and PGE2. It is concluded that intercellular communication inside the liver mediated by prostaglandins derived from activated Kupffer cells may form a mechanism to induce synthesis of specific proteins in parenchymal cells.